Cloning and characterization of two β-glucosidase/xylosidase enzymes from yak rumen metagenome.
Two β-glucosidase/xylosidase genes, Rubg3A and Rubg3B, were cloned from yak rumen uncultured microorganisms by metagenome method and function-based screening. Recombinant RuBG3A and RuBG3B purified from Escherichia coli were characterized for enzymatic properties, and they exhibited activity against 4-nitrophenyl-β-D: -glucopyranoside and 4-nitrophenyl-β-D: -xylopyranoside, suggesting bifunctional β-glucosidase/xylosidase activity. Chromatography analysis showed that they could effectively hydrolyze cellooligosaccharide substrates, indicating the facilitation in saccharification of cellulose. RuBG3A and RuBG3B can also increase the reducing sugar released in xylan hydrolysis to 218% and 169%, respectively, through synergism with xylanase, suggesting their application in hemicellulose saccharification. Molecular modeling and substrate docking showed that there should be one active center responsible for the bifunctional activity in each enzyme, since the active site pocket is substantially wide to allow the entry of both β-glucosidic or β-xylosidic substrates, which elucidated the structure-function relationship in substrate specificities. Therefore, the enzymatic properties, the participation in hydrolysis of cellooligosaccharides, and the synergism with xylanase make RuBG3A and RuBG3B very interesting candidates for saccharification of both cellulose and hemicellulose.